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OUR COMMITMENT TO SUSTAINABILITY | ESA helps a variety of
public and private sector clients plan and prepare for climate change and
emerging regulations that limit GHG emissions. ESA is a registered
assessor with the California Climate Action Registry, a Climate Leader,
and founding reporter for the Climate Registry. ESA is also a corporate
member of the U.S. Green Building Council and the Business Council on
Climate Change (BC3). Internally, ESA has adopted a Sustainability Vision
and Policy Statement and a plan to reduce waste and energy within our
operations. This document was produced using recycled paper.



EXECUTIVE SUMMARY

INTRODUCTION

The City of Santa Barbara includes approximately six miles of shoreline. Although Santa
Barbara has experienced a relatively small amount of sea-level rise to date from climate
change, the rate of sea-level rise in the region is expected to accelerate significantly in
upcoming years. The purpose of this Adaptation Plan is to identify vulnerabilities to
coastal hazards expected from sea-level rise in the city of Santa Barbara and possible
actions to prepare for and adapt to sea-level rise.

A vulnerability assessment was prepared for this Adaptation Plan to identify the areas of
the city that—in the absence of intervention—are projected to be exposed to sea-level
rise and related coastal hazards. This Adaptation Plan provides the framework for the
City to monitor sea-level rise impacts and reduce vulnerabilities in phases as specific
thresholds for action are reached. A wide range of adaptation options are presented,
providing the City flexibility to consider different adaptation strategies over time.

The study area includes portions of the city that are projected to be impacted by coastal
hazards through the year 2100, except the Santa Barbara Airport and Goleta Slough,
which have been studied separately.

Information surrounding sea-level rise and how to adapt to it is quickly evolving. While
the plan provides a framework for decision-making and further study in the mid- and
long-term, specific recommendations are focused on the near-term (i.e., the next

10 years). Reevaluation of the plan is recommended to occur at least every 10 years.
This Adaptation Plan presents an initial framework for planning for sea-level rise that will
continue to evolve over time as conditions change.

SEA-LEVEL RISE VULNERABILITY

The City of Santa Barbara Sea-level Rise Vulnerability Assessment Update
(Vulnerability Assessment Update) evaluated hazards for three sea-level rise scenarios:
0.8 feet by 2030,1 2.5 feet by 2060, and 6.6 feet by 2100.

1 The 2018 State of California Sea-Level Rise Guidance recommends 0.7 feet at 2030. The closest
Coastal Storm Modeling System (CoSMoS) Scenario, which has been used to generate maps and
conduct vulnerability analyses is 25 cm, which is 0.8 feet. This difference is negligible at the scale of this
study, and 0.8 feet at 2030 is used throughout.
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Executive Summary

Figure ES-13
Low-Lying Flood Area Adaptation Plan Framework
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Executive Summary

Stearns Wharf is already at risk for damage under extreme coastal storm events. It is
likely that by 2.5 feet of sea-level rise, storm waves would have already significantly
damaged the wharf, as currently constructed. In the near-term, the City should initiate
further studies to inform either reconstructing, relocating, or removing Stearns Wharf
when the hazard impacts become too great. Figure ES-14 summarizes the
vulnerabilities and adaptation options for the Harbor and Stearns Wharf.

Harbor and Stearns Wharf Adaptation Plan Framework
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Figure ES-14

Harbor and Stearns Wharf Adaptation Plan Framework
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Major Infrastructure

By 2.5 feet of sea-level rise, portions of the wastewater system south of Cabrillo
Boulevard could be affected by tidal inundation and storm flooding. If no action is taken,
El Estero Water Resource Center would be permanently inoperable as currently
designed by 6.6 feet of sea-level rise. This would impact wastewater service and
recycled water service for the City's entire service area, including service to inland
residential and commercial areas.

While the Vulnerability Assessment Update and this Adaptation Plan contain some
information about exposure of the City’s wastewater and recycled water systems, it is
recommended that, in the near-term, the City initiate a comprehensive study of
vulnerabilities and adaptation options for the wastewater, water, recycled water, and
stormwater systems. The study should include possible redesign of portions of the
systems, possible service point improvements, and options for the El Estero Water
Resource Center. In the near-term, the City should also study specific options for
relocation and/or floodproofing of major wastewater, water, and utility lines and
infrastructure south of Cabrillo Boulevard.

The Charles E. Meyer Desalination Plant is located north of the El Estero Water Resource
Center and is not likely to be exposed to increased hazards by 2.5 feet of sea-level rise,
but is likely to be exposed to tidal inundation and storm flooding by 6.6 feet of sea-level
rise if no action is taken. When the facility is due for major renovations (20-30 years), the
City should consider options such as berms and floodwalls, or relocating the facility.

Most major streets in the coastal areas are not likely to be significantly impacted by 2.5
feet of sea-level rise; however, some protection may be needed at select locations along
Shoreline Drive and Cabirillo Boulevard. However, by 6.6 feet of sea-level rise, portions of
Cabirillo Boulevard, Shoreline Drive, Cliff Drive, and Highway 101 could be impacted by
erosion, tidal inundation, or storm flooding if no action is taken. Additionally, the Union
Pacific Railroad is projected to be exposed to tidal inundation and storm flooding at
multiple locations by 6.6 feet of sea-level rise. Adaptation options for these transportation
corridors match with the adaptation options identified for each hazard area they are
located in (see above) and include options such as raising roads and the railroad, use of
seawalls and revetments, and rerouting of transportation corridors as necessary.

EcoNoMIC AND FISCAL IMPACTS

In total, approximately 1,250 parcels could be impacted by increased levels of flooding
and erosion with 6.6 feet of sea-level rise. A Benefit-Cost Analysis prepared by AECOM
(Appendix B) estimates that if no action is taken to mitigate hazards, the cumulative
economic, fiscal, business, and direct property impacts from now through to 6.6 of sea-
level rise (approximately 2100) could be as much as $4.1 billion (2018 dollars and
values). As analyzed in the Benefit-Cost Analysis, implementing adaptation strategies to
protect development in place would result in the avoidance of many of these economic
and fiscal impacts, but would also be very costly. In some cases, costs of protection can
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outweigh the economic and fiscal impacts avoided. Moving forward, the City will need to
be selective in choosing adaptation actions. A key step moving forward with
implementation will be prioritizing adaptation actions and closely looking at costs,
funding options, and relative benefits of various projects as they are proposed.

NEAR-TERM ACTIONS AND NEXT STEPS

The following are recommended potential near-term (0-0.8 feet of sea-level rise;
approximately 10 years) actions to address the hazards associated with sea-level rise.
The immediate next step that the City should take is the development of a Five-Year
Implementation Plan that prioritizes and further refines these actions and identifies
potential costs, funding options, timelines, resources needed, and responsible staff for
each action. The Five-Year Implementation Plan should be regularly updated as projects
are scoped and undertaken. Reevaluation of the overall Adaptation Plan is then
recommended to occur every ten years.

Implementation of adaptation actions will require continuous tracking to measure
effectiveness. Changing conditions, changes in best available science, new
technologies, new funding sources, and changes in community priorities will necessitate
regular reevaluation of appropriate adaptation strategies and, potentially, identification of
new strategies. The adaptation strategies discussed in this section have been identified
at this time as recommended strategies that the City could potentially seek to implement.
The strategies are organized by those relevant to all areas of the city and those relevant
to specific hazard areas. Actions that are important to initiate in the next five years are
preliminary designated below as “high priority in the next five years.” However,
refinement and further prioritization of all of the potential actions will occur as part of the
development of the Five-Year Implementation Plan.

Citywide Actions

High Priority | ¢ Develop and regularly update a Five-Year Implementation Plan that further refines
for Next and prioritizes actions and identifies potential costs, funding options, timelines,
Five Years resources needed, and responsible staff for each action.

e Reevaluate the Adaptation Plan at least every 10 years and amend the plan based
on changed conditions, changes in best available science, new technologies, new
funding sources, and changes in community priorities.

e Develop and implement a Shoreline Monitoring Program in coordination with other
regional, state, and federal agencies. The program should include: monitoring of sea-
level-rise-related hazards; identification of action thresholds; and regular
reassessment of the need for implementation actions.

e Amend or create City administrative policies, procedures, initiatives, and staffing to
implement the Adaptation Plan and ensure consistency in approach for addressing
sea-level rise citywide.

e Track grant programs and vigorously pursue other funding sources for
implementation.

e Initiate amendments to update the City’s Local Coastal Program, Hazard Mitigation
Plan, General Plan, Climate Action Plan, and the Municipal Code to implement
Adaptation Plan policies and to incorporate adaptation to sea-level rise into hazard
maps and development standards.
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Citywide Actions

e Incorporate adaptation actions into the City’s Capital Improvement Program.

e Engage with the California State Legislature’s office, the Governor’s office, and
California State Legislature Representatives on local needs, funding, and legislative
changes related to sea-level rise adaptation.

e Coordinate with regional, state, and federal agencies on monitoring, joint studies, and
implementation of adaptation strategies.

e Participate in regional and statewide climate collaboratives.

e Maintain a working group composed of key City departmental staff involved in
adaptation planning for the City.

e Maintain a Sea-Level Rise Subcommittee comprised of members of City council and
relevant City advisory bodies and commissions to guide adaptation planning for the
City.

e Engage with the community and stakeholders during Adaptation Plan and Local
Coastal Program updates and implementation of adaptation projects.

e Identify funding sources to assist property owners with adaptation.

e Continue and expand public education on sea-level rise and adaptation.

e Where appropriate, include hazard disclosures and risk indemnifications in conditions
of approval for permits and other City documents such as parcel information
documents and databases, leases, or service contracts to properties in hazard areas.

e Consider amending the City’s legislative platform and working with the State to
include information about the hazards related to sea-level rise in real estate
disclosures.

e Research and monitor case studies, laws, and court cases that may affect
implementation of the Adaptation Plan.

Coastal Bluff Areas (see Section 5)

Hi_gh_ e Monitor beach and bluff erosion (see Shoreline Monitoring Program above).

Znotnlt:y o e For new development and substantial redevelopment, continue the current regulatory

Yex ive practice of requiring bluff setbacks that factor in accelerated bluff erosion rates from
ears sea-level rise over time.

e Continue the current regulatory practice of limiting the construction of shoreline
protection devices where feasible, except when necessary to protect essential public
services, major public roads, and public beach access stairways.

Additional e Expand best management practices to reduce the rate of bluff erosion as a result of
Actions runoff and irrigation.

e Plan for removal, relocation, or, as needed, protection of public assets and natural
resources in Shoreline Park and Douglas Family Preserve.

e Plan for repairs or replacement of public access beach stairways as needed.

e Plan for protection of Shoreline Drive at select locations when erosion levels trigger
action.

o Further study safe bluff setbacks and trigger distances, which will be used to inform
the City on when adaptation measures are needed.

e Further study whether slope protection measures along the upper bluff face (gunite,
soldier piles, etc.) would be needed in addition to shoreline protection at the base of
bluffs to protect major public roads and bluff-top access areas in the mid- and long-
term.
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Low-Lying Waterfront and Beach Areas (see Section 6)

High Priority
for Next
Five Years

Monitor rising sea-levels, beach erosion, and flooding events (see Shoreline
Monitoring Program above).

Study and implement options to optimize existing sand bypassing and beach berm
construction programs at East Beach and Leadbetter Beach. Monitor amounts of
bypassed sand regionally.

Study and implement additional beach nourishment, additional seasonal sand
protective berms, or formation of dunes at East Beach, Leadbetter Beach, and Arroyo
Burro Beach.

Work with the Beach Erosion Authority for Clean Oceans and Nourishment to update
the 2009 Coastal Regional Sediment Management Plan to factor in changes
associated with sea-level rise.

Continue current regulatory practice of limiting uses in the low-lying waterfront and
beach areas and requiring that new development and substantial redevelopment be
designed to avoid or mitigate hazards associated with sea-level rise.

Additional
Actions

As needed, consider options such as shoreline protection, floodproofing, and removal
or relocation of select public facilities as they are redeveloped or become threatened.

Further study specific beach width thresholds for initiating consideration and planning
for large-scale adaptation options along the waterfront and beach area.

Low-Lying Flood Areas (see Section 7)

High Priority
for Next
Five Years

Monitor rising groundwater levels and flooding events (see Shoreline Monitoring
Program above).

Redesign and reconstruct the Laguna tide gate and pump system.

Study extreme rainfall runoff and creek discharge flooding in Laguna Channel with
climate change and sea-level rise.

Evaluate potential changes to the City’s floodplain ordinance in flooding areas
impacted by sea-level rise. In particular, consideration should be given to requiring
additional floodproofing of new development and substantial redevelopment in the
areas south of Highway 101 that could, as a result of sea-level rise through the long-
term (6.6 feet of sea-level rise), experience tidal inundation and storm flooding levels
that are deeper and more extensive than those currently mapped on FEMA Flood
Insurance Rate Maps.

Additional
actions

Study changes in flooding as a result of: (1) riverine flood events interacting with
higher sea levels and (2) changes in rainfall and riverine flooding due to climate
change. Develop monitoring and adaptation thresholds for creek flooding.

Study existing groundwater elevations, the freeboard from typical levels up to a flood
threshold, and potential impacts of sea-level rise. Study the feasibility of groundwater
pumping to lower the water table.

Further study feasibility of creek floodwalls, tide gates, continuous seawall, levees, or
other identified measures to prevent inundation and storm flooding.
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Harbor (see Section 8)

High Priority | ¢ Monitor Harbor dredging, rising sea-levels, beach erosion, and flooding events (see
for Next Shoreline Monitoring Program above).

Five Years e Raise or modify the Harbor breakwater, rock groin, sandspit, and the walkway and
wall spanning from the breakwater to the Harbor commercial area. Pursue Army
Corps of Engineers feasibility studies, funding, and assistance with these projects.

e Renovate marina facilities and the City Pier in phases. All marinas piles need to be
raised by the time 1 foot of sea-level rise occurs. The City Pier needs to be modified
and/or raised by the time 0.5-1.0 foot of sea-level rise occurs.

e Continue use of beach berms and consider additional beach or dune nourishment
south of the Harbor commercial area.

e Continue the current regulatory practice of limiting uses in the Harbor and requiring
that new development and substantial redevelopment be designed to avoid or
mitigate the impacts associated with sea-level rise.

Additional e As needed, consider raising existing seawalls, adding new shoreline protection,
Actions floodproofing development, and removing or relocating structures as they are either
redeveloped or become threatened.

e At 0.5 foot of sea-level rise, start planning for the protection of the Harbor commercial
area and parking lots. This could start with raising the walkway or raising/adding walls
around the Harbor and along the beachfront. In the mid-term, options to study could
include raising Harbor grades and elevating and floodproofing structures.

Stearns Wharf (see Section 8)

Additional e At 0.5-1.0 foot of sea-level rise, prepare alternatives analysis considering raising,
Actions relocating, redesigning, or removing the Wharf. Study should also assess thresholds
for initiating actions on Stearns Wharf based on acceptable levels of risk.

Major Infrastructure (see Section 9)

High Priority | « Monitor utility system and transportation system interruptions, rising sea-levels,
for Next beach erosion, and flooding events (see Shoreline Monitoring Program above).

Five Years e Study options for relocation and/or flood proofing of major wastewater, water, and

utility lines and infrastructure south of Cabrillo Boulevard.

¢ Initiate a comprehensive study of adaptation options for threatened portions of the
wastewater system, including redesign of portions of the system, adaptation options
for El Estero Water Resource Center, and possible service point improvements.

Additional ¢ Study the potential impacts to the stormwater system from sea-level rise and possible
Actions adaptation options.

e Study the potential impacts to the water system from sea-level rise and possible
adaptation options.

e Coordinate with electrical and natural gas utility providers to further assess potential
impacts and adaptation options for the energy transmission and distribution systems.
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